Compared with white American (WA) women, African American (AA) women have a 2-fold higher incidence of breast cancers that are negative for estrogen receptor, progesterone receptor, and ERBB2 (triple-negative breast cancer [TNBC]). Triple-negative breast cancer, compared with non-TNBC, likely arises from different pathogenetic pathways, and benign breast disease (BBD) predicts future non-TNBC.
I ncidence of triple-negative breast cancer (TNBC), which is negative for the estrogen receptor (ER), the progesterone receptor (PR), and ERBB2, is 2-fold higher in African American (AA) women than in white American (WA) women. 1 Most TNBC belongs to the inherently aggressive basal subtype and arises from different pathogenetic pathways compared to non-TNBC. 2, 3 Benign breast disease (BBD) is associated with increased risk for ER-positive/non-TNBC. 4, 5 In this study, we sought to determine whether AA identity is associated with TNBC among a cohort of AA and WA women who were initially diagnosed with BBD.
Methods
From January 1 through December 31, 2013, we queried the HFHS Pathology Information System to identify AA and WA women patients aged 40 to 70 years who were diagnosed with BBD by biopsy performed between January 1, 1994, and December 31, 2005. Patients with prior breast cancer were excluded. Patients whose breast cancer was diagnosed within 6 months of BBD biopsy were excluded to avoid including cases of coexisting BBD and cancer. Self-reported race/ethnic identity, date of birth, and follow-up were obtained from electronic medical records at HFHS. Invasive carcinoma or ductal carcinoma in situ detected during follow-up was recorded as subsequent cancer.
An automated Dako immunostainer was used for ER/PR staining. ERBB2 immunostaining was performed using HercepTest (Dako). Immunohistochemistry complied with established guidelines. 6, 7 Briefly, tumors with less than 1% nuclear staining were scored as ER/PR-negative. ERBB2 grading (0-3+) was based on the extent of membranous staining: 0 or 1+ was negative; 3+ was positive. Tumors with 2+ staining underwent fluorescent in situ hybridization. Benign breast disease was classified as fibrocystic/proliferative/hyperplasia without atypia, with atypia, or with lobular carcinoma in situ. Distributions of clinicopathologic variables between AA and WA patients were compared using t test, MantelHaenszel test, or Wilcoxon rank sum test. Polychotomous multivariable logistic regression evaluated features that are associated with TNBC. Kaplan-Meier methods generated estimates of breast cancer incidence with log-rank P values. All statistical tests were 2-sided, and analyses were performed using SAS, version 9.3 (SAS Institute Inc), and known biomarker data.
The Henry Ford Health System (HFHS) Institutional Review Board approved this research, with informedconsent exemption. Data analysis was performed from November 1, 2015, to June 15, 2016.
Results
The study cohort included 2588 AA patients and 3566 WA patients. Mean age at BBD diagnosis was similar: 51.7 years for AA patients and 52.1 years for WA patients (P = .07). Mean follow-up was also similar: 10 Thirty (1.18%) AA patients and 30 (0.85%) WA patients were diagnosed with subsequent ductal carcinoma in situ (P = .26) at mean ages of 58.4 years and 61.8 years, respectively (P = .16) and at mean follow-up of 6.5 years and 6.1 years, respectively (P = .64). The ER was positive in 86.4% of AA ductal carcinoma in situ cases and 88.9% of WA ductal carcinoma in situ cases (P = .81). The PR was positive in 77.3% of AA ductal carcinoma in situ cases and 77.8% of WA ductal carcinoma in situ cases (P = .97).
Subsequent invasive breast cancer was diagnosed in 73 (2.8%) AA patients and 111 (3.1%) WA patients (P = .58) at similar follow-up intervals and mean ages ( Table 1) . Approximately half of each subset was diagnosed with stage I disease. Triple-negative breast cancer was detected in 3 times as many AA patients as in WA patients (16 [24.2%] vs 7 [7.4%], respectively; P = .01) with subsequent invasive breast cancer ( Table 2) .
Polychotomous logistic regression (performed on 157 cohort members who developed subsequent breast cancer) revealed that AA identity and high-grade disease were the 2 statistically significant features associated with TNBC. African American identity remained significantly associated with TNBC after adjusting for tumor grade. Among those who developed invasive breast cancer, the odds of TNBC vs ER/PR-positive/ HER2-negative was 4.34 times (95% CI, 1.28-14.68; P = .02) higher in AA patients than in WA patients.
Kaplan-Meier risk estimates are shown in the Figure. There were no significant differences between AA patients and WA patients when all phenotypes were grouped together (logrank P = .45), with an estimated 10-year incidence of 2.5% (95% CI, 1.9%-3.2%) and 3.2% (95% CI, 2.6%-4.0%), respectively. Most subsequent invasive breast cancers were non-TNBC for both AA and WA patients; however, risk of subsequent TNBC was significantly higher for AA patients than for WA patients (log-rank P = .004), and risk of subsequent non-TNBC was higher for WA patients than for AA patients (log-rank P = .048). Ten-year estimates for incidence of TNBC were 0.56% (95% CI, 0.32%-1.0%) and 0.25% (95% CI, 0.12%-0.53%) for AA patients and WA patients, respectively. Ten-year estimates for incidence of non-TNBC were 1.76% (95% CI, 1.27%-2.43%) and 2.85% (95% CI, 2.30%-3.55%) for AA patients and WA patients, respectively.
Discussion
Triple-negative breast cancer has become a surrogate for the aggressive basal breast cancer subtype in clinical practice, 2 is a marker of hereditary breast cancer susceptibility, is more common among AA women, and has different risk factors. Multiple pregnancies, for example, reduce the likelihood of developing ER-positive breast cancer, but multiparity appears to increase the risk of TNBC. 2 Benign breast disease that results in multiple biopsies is a well-established breast cancer risk factor and is a key element of the Gail individualized breast cancer risk-assessment model. 8 Benign breast disease without atypia approximately doubles breast cancer risk. 9 Histopathologic indices of abnormal proliferation confer higher risks: 4-to 5-fold relative risk for atypia and 10-fold relative risk for lobular carcinoma in situ. [9] [10] [11] Several studies have confirmed that BBD is a breast cancer risk factor in both AA and WA women. 12, 13 Until recently, studies that correlate BBD with breast cancer risk grouped all phenotypes together. Insights regarding the diversity of breast cancer prompted scrutiny of BBD and phenotype-stratified risk. One model of breast cancer pathogenesis suggests that fibrocystic proliferative changes are precursors for relatively more indolent patterns, including ERpositive disease. 3 The Mayo Clinic BBD cohort demonstrated that 84% of 1273 cancers detected among more than 13 000 BBD cases were ER-positive. 4 Similarly, the Cancer and Steroid Hormone Study found that BBD was associated with increased risk for luminal A breast cancer but not hormone receptor-negative or TNBC disease.
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The etiology of the association between TNBC and AA identity is poorly understood, but environmental, reproductive, and genetic factors have been proposed. 14 The contribution of germline genetic factors is supported by studies that demonstrated an increased frequency of TNBC among western subSaharan African women, a population likely to have shared ancestry with AA women as a consequence of the colonial transatlantic slave trade. 14, 15 Although the majority of cancers that developed in our cohort of AA and WA patients with BBD were ER positive, AA identity was a statistically significant risk factor for TNBC. This finding suggests that African ancestry is not only associated with a woman's inherent susceptibility for pathways to developing TNBC but also relevant in discussions of chemoprevention.
As an integrated health care system, HFHS is well suited to study breast cancer disparities because it comprises multiple facilities and hospitals that provide care to large indigent as well as affluent populations in diverse communities of metropolitan Detroit and southeast Michigan; it also offers a robust employee-based insurance plan (Health Alliance Plan). Our study revealed that HFHS's AA and WA patients with BBD received or obtained similar care management, follow-up, and outcomes, providing evidence that the health care system delivers equitable quality of care.
Conclusions
To our knowledge, this study is the largest report on TNBC in the context of racial/ethnic identity and BBD as risk factors. We acknowledge the limitation of self-reported race/ ethnicity; future research will attempt to account for admixture and risk factors, such as obesity and family history. We hope that our observations will be reevaluated in other communities. Non-triple-negative breast cancer C A, Probability of subsequent invasive breast cancer after benign breast disease (log rank, P = .45). B, Probability of triple-negative breast cancer after benign breast disease (log rank, P = .004). C, Probability of non-triple-negative breast cancer after benign breast disease (log rank, P = .048). 
